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APPROVAL LETTER



MAY |9 1og7
NDA 19-766/S-018

Merck Research Laboratories

Attention: Robert E. Silverman, M.D., Ph.D. ,

Director, Regulatory Affairs posT
P.O. Box 4, BLA-20
Sumneytown Pike

West Point, Pennsylvania 19486

Dear Dr. Silverman:

Please refer to your supplemental new drug application dated November 7, 1996, received
November 8, 1996, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act
and 21 CFR 314.70(c) for Zocor™ (simvastatin) Tablets.

The supplemental application provides for revisions in the package insert for the following
sections:

LR
o

1. WARNINGS section, Skeletal Muscle subsection:

The itraconazole text is revised to include the effect of HMG-CoA reductase inhibitors
and itraconazole in patients not receiving concomitant cyclosporine.

2. PRECAUTIONS section: [ro
a. Drug Interactions subsection:
The “Antipyrine” text is revised for consistency with the draft itraconazole text to
suggest a potential interaction with drugs metabolized by the cytochrome P-450
enzyme system. oo
b. Pediatric subsection: :
The term “children and adolescents” is replaced with “pediatric patients.”
Your submission stated that these changes would be implemented on or about December 1, 1996.
We have completed the review of this supplemental application and have concluded that adequzitvé‘
information has been presented to demonstrate that the drug is safe and effective for use as

recommended in the final printed labeling (circular 7825420) submitted on November 7, 1996.
Accordingly, the supplemental application is approved effective.on the date of this letter.
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Should a letter commur;icating important information about this drug product (i.e., a “Dear
Doctor” letter) be issued to physicians and others responsible for patient care, we request that you
submit a copy of the letter to this NDA and a copy to the following address:

‘ MEDWATCH, HF-2
P . FDA prnTe
. 5600 Fishers Lane ro

Rockville, MD 20852-9787

We remind you that you must-comply with the requirements for an approved NDA set forth under
21 CFR 314.80 and 314.81.

If you have any questions, please contact Margaret Simoneau, R. Ph., Project Manager, at
(301) 443-3510.

Sincerely yours,

8/ 5|

So{omon Sobel, M.D.
Director
Division of Metabolic and
Endocrine Drug Products, HFD-510
Office of Drug Evaluation II
Center for Drug Evaluation and Research
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cc:
Original NDA 19-766

HFD-510/Div. files

HFD-510/CSO/Simoneau

HFD-510/Orloff/Berlin

DISTRICT OFFICE

HF-2/Medwatch (with labeling plus CSO labeling review)

HFD-92/DDM-DIAB (with labeling)

HFD-40/DDMAC (with labeling)

HFD-613/0GD (with labeling)

HFI-20/Press Office (with labeling)

HFD-735/DBarash (with labeling plus CSO labeling review)
Drafted by: JRhee/May 9, 1997/ c:wpfiles/supplement/19766s18.ap
Initialed by:Galliers 5-12-97/Orloff 5-14-97/Berlin 5-13-97/SMoore 5-13-97
final: JRhee 5-15-97
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ZOCOR® (Simvasiatin)

Pharmacokinetics

Simvastatin is a lactone that s readily hydrolyzed in vivo to
the B-hy id, a potent wnhibitor of
HMG-CoA reductase. Inhibition ot HMG-CoA reductase is the
basis for an assay in pharmacokinetic studies of the -

{active and, fol g
West Point, PA 19486, USA base hydrolysis, active pius lalammr’aibnors (totai inhibitors)

in plasma fe 9 i o 3
Following an oral dose of *C-tabeled simvastatin in man,
TABLETS 13% of the dose was excreted in urine and 60% in feces. The
{atter rep drug equi excreted in bile,
ZOCOR® as well as any unabsorbed drug. Plasma concentrations of
total ivity (si in plus * i peaked
at 4 hours and declined repidly to about 10% of peak by 12
{SIMVASTATIN} hours of simvastatin, rela-
tive 10 an intravenous reference dose, in each of two animal

DESCRIPTION

ZOCOR’ {Simwvastatin) is a cholesterol lowering agent that
is derived synthetically from a fermentation product of
Aspergillus terreus. After oral ingestion, simvastatin, which is
an inactive lactone, is hydroly to the corresponding -
hydroxyacid form. This is an inhibitor of 3-hydroxy- 3-methyl-
glutaryl-coenzyme A (HMG-CoA) reductase. This enzymae cat-
alyzes the conversion 0f HMG-CoA to mevalonate, which is

species tested, averaged about 85% of an oral dose. in animal
studies, after oral dosing, i hi Y
higher concantrations in the liver than in non-target tissues.
Si i derg ive first-pass in the
liver, its primary site of action, with subsequent excretion of
drug equivalents in the bile. As a consequence of extensive
hepatic ion of sir (d to be >60% in
man), the availability of drug 1o the general circulation is low.

o Lirie: p hi hesi . In a single-dose study in nine healthy subjects, it was esti-

::,:f"y andr g step in the 4 ot choles mated that less than 5% of an oral dose of simvastatin
gl . . N P~ o the g i ion as active inhibitors. Following
e et o ety - 237882 ion of si in tablets, the coefficient of varia-

empirical formula of simvastatin is C.
molecular weightis 418.57. its stuctural formula is:

3,7-d { 4 Y Y
pyran-2-yil-ethyil- 1-naphthalenyl ester. {1S5{10.30. 7R 8325 45).-
83fill. The empiri i and its

HO, o]

Simvastatin is a white to off-white, nonhygroscopic, crys-
1alline powder that is practically insoluble in water, and freely
solublain m, and ethanol

Tablets ZOCOR for oral administration contain aither 5 mg,

tion, based on between-subject variability, was approxi-
mately 48% for the area under the concentration-time curve
(AUC) for total inhibitory activity in the general circulation.
Both simvastatin and its p-hydroxyacid metabolite are
highly bound (approximately 95%) to human plasma pro-
teins. Animal studies have not been performed to determine
whether simvastatin crosses the blood-brain and placental

barriers. Hi . when i was
administered to rats, si derived radioactivity
crossed the blood-brain barrier.

The major active boli of si in pi in
human piasma are the -hydroxyacid ot simvastatin and its
6-hydroxy, 6-hydroxymethyl, and 6-exomethylene deriva-
tives. Peak plasma concentrations of both active and totai
inhibitors were attained within 1.3 to 2.4 hours postdose.
While the recommended therapeutic dose range is 5 to
40 mg/day, there was no substantial deviation from linearity
of AUC ofinhibitors in the general circulation with an increase
in dose 1o as high as 120 mg. Retative to the fasting state, the
plasma profile of inhibi was not affi when
tin was administered immediately before an AH.A. recom-
mended low-fat mea),

Kinetic studies with another reductase inhibitor, having a
similar principal route of elimination, have suggested that for

10 mg. 20 mg or 40 mg of simvastatin and the foliowing inac- 5 given dose level higher may be ach d
tive ing \ Ypropy hy \J in i with severe ranai insufficiency {as measured by
propyl methyicetlulose, iron oxides, lactose, i ini .

. starch, talc, ium dioxide and other ing L .
Butylated hydroxyanisole is added as a preservative. Cl?écgc’):r:glsa:nn shown to be highly effective in reducing
CLINICAL PHARMACOLOGY total and LDL cholestero! in heterozygous familial and non-

The involvement of low-density lipoprotein (LDL) choles-
terol in atherogenesis has been well-documented in clinical
and pathological studies, as well as in many animal experi-
ments. Epidemiological studies have established that high
LDL ({low-density lipoprotein) cholesterof and low HDL {high-
density lipoprotein) cholesterol are both risk factors for coro-
nary heart di In the Scandinavian S in Survival
Study (4S), the effect of improving lipoprotein levels with
ZOCOR on total mortality was assessed in 4444 patients with

familial forms of hypercholesterolemia and in mixed hyper-
ipi ia. A marked was seen within 2 weeks, and
the i peutic r occurred within 4-6
weeks. The response was maintained during chronic therapy.
Furthermore, improving lipoprotein levels with ZOCOR
improved survival in patients with CHD and hyperchoiester-
olemia treated with 20-40 mg per day for a median of 5.4
years.

In 8 muiticenter, double-blind, placebo-controlied, dose-

cofonary heart disease (CHD) and ine total

r study in with familiai or non-tamilial hyper-
h 13, ZOCOR piven as a singie-dose in the

212-309 mg/dL (5.5-8.0 mmoli/iL). The i were follo

for a median of 5.4 years. In this B
doubte-blind, placebo-controlied study, ZOCOR significantly

ing (the s ded dosing) was similarly eHective as
when given on a twice-daily basis. ZOCOR consistently and

reduced the risk of martality by 30% (11.5% vs 8.2%,
vs ZOCOR); of CHD mortality by 42% (8.5% vs 5.0%); and of
having a i ified non-fatal my ial i ion by
37% (19.6% vs 12.9%). Furthermore, ZOCOR significantly
reduced the risk for undergoing myocardial revascularization

y totat plasma cholestero! (TOTAL-C),
LDL cholesterol (LDL-C), total cholesterolHDL cholesterol
(TOTAL-C/HDL-C) ratio, and LDL cholestero/HDL cholesterol
{LOL-CHDL-C) ratio. ZOCOR atso modestly decreased trigyc-
erides (TRIG) and produced increases of variable magnitude
inHDL ol (HDL-C).

procedures (Coronary artefy bypass g 0 Oor
transluminai coronary angiopiasty) by 37% (17.2% vs 11.4%)
{see CLINICAL PHARMACOLOGY, Clinical Studies).

ZOCOR has been shown to reduce both normal and eie-
vated LDL cholesterot concentrations. LDL is formed from
very-low-density lipoprotein (VLDL) and is catabolized pre-
dominantiy by the high affinity LDL receptor. The machanism
of the LDL-lowering effect of ZOCOR may invoive both reduc-
tion of VLDL (1} and i ion of the

LDL receptor, leading to production and/or i
ism of LOL ol. Apolipoprotein B also falls
ially during with ZOCOR. Since each LDL
particle one f ipop in B, and since

o P

littie” apolipoprotein B is found in other lipoproteins, this
strongly suggests that ZOCOR does not merely cause choles-
terol to be lost from LDL, but also reduces the concentration
of circulating LDL partictes. In addition, ZOCOR modestly
reduces VLDL cholesterol and plasma trigiycerides and can
produce increases of variable gnitude in HDL ch ol
The effects of ZOCOR on Lp(al, fibrinogen. and certain other
independent biochemical risk markers for coronary heart dis-
8ase are unknown.

The results of a dose response study in patients with pri-

mary hyperch: olemia are pi in Table .
. TABLE!
(Mean Percent Change from Baseling After 8 Weeks)
LDL-C/  TOTAL-C/
TREATMENT N TOTAL-C LOL-C HOL-C HDL-C HOLC TRIG
Placebo F: -3 -4 +2 -4 -3 47

Z0C0R

Smgqpm. 28 -7 -24 +7 - -2 -10
Wmggpm. 27 -4 -33 +3 -3 -28 -1
2mggpm % -5 -3 4 -% -3 -19
#omggpm 28 -28 - 412 % -3 -19

In the Scandinavian Simvastatin Survival Study {4S), the
effect of therapy with ZOCOR on total montality was assessed
in 4444 patients with coronary heart disease (CHD) and base-
line total cholesterol 212-309 mg/dL {5.5-8.0 mmol/L). in this

i rand: 1, double-blind, placebo-controlied

ZOCOR is a spacific inhibitor of HMG-CoA red the
enzyme that catalyzes the conversion of HMG-CoA t6 meva-
ionate. The conversion of HMG-CoA to mavalonate is an early
step in the biosynthetic pathway for choiesterol.

‘Registered trademark of MERCK & CO., Inc.
COPYRIGHT ©® MERCK & CQ., inc., 1991, 1995
All nghts reserved.

r
sludy, patients were treated with standard care, including
diet, and either ZOCOR 20-40 mg daily (n=2221) or placebo
(n=2223) for a median duration of 5.4 years. Over the course
of the study, treatment with ZOCOR led to mean reductions in
totai cholesterol, LDL cholesterol and trigiycerides of 25%,
35%, and 10%, respectively, and a mean increase in HDL cho-
lesterol 0f8%. ZOCOR significantly reduced the risk of mortal-
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ZOCOR® (Simvastatin)

ity (Figure 1) by 30%, (p=0.0003, 182 deaths in the ZOCOR
group vs 256 deaths in the placebo group). The risk of CHD
mortality was-significantly reduced by 42%, (p=0.00001, 111
vs 189). There was no statistically significant differance
between groups in non-cardiovascular mortality. ZOCOR also
significantly decreased the risk of having major coronary
events (CHD mortality plus hospital-verified and silent non-
fatal myocardial infarction [MI) (Figure2) by 34%,
(p<0.00001, 431 patients vs 622 patients with one or more
avents). The risk of having a hospital-verified non-fatal Mi
was reduced by 37%. Furthermore, ZOCOR significantly
reduced the risk for undergoing myocardial revascularization
procedures (coronary artery bypass grafting or percutaneous
transluminal coronary angioplasty) by 37%, (p<0.00001, 252
patients vs 383 patients). ZOCOR reduced the risk of major
coronary events to a similar extent across the range of base-
line total and LDL cholesterol levels. The risk of mortality was
significantly decreased in patients 260 years of age by 27%
and in patients <60 years of age by 37%. Because there were
only 53 female deaths, the effect of ZOCOR on mortality in
women could not be adequately assessed. However, ZOCOR
significantly lessened the risk of having major coronary
events by 34% (60 women vs 91 women with one or more
event). The randomization was stratified by angina alone
(21% of each treatment group) or a previous Ml. Because
there were only 57 deaths among the patients with angina
alone atbaseline, the effect of ZOCOR on mortality in this sub-
group could not be adequately assessed. Howevaer, trends in
reduced coronary mortality, major coronary events and
revascularization procedures were consistent between this
group and the total study cohort.

Figure 1
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In the Multicenter Anti-Atheroma Study, the effect gf ther-
apy with simvastatin on atherosclerosis was assessed by
quantitative coronary angiography in hypercholesterolemic
men and women with coronary heart disease. In this random-
ized, double-blind, controlied trial, patients with a mean base-
line total cholesterol value of 245 mg/dL (6.4 mmolA) and a
mean baseline LDL value of 170 mg/dL (4.4 mmoi/) were
treated with conventional measures and with simvastatin
20 mg/d or placebo. Angiograms were evaluated at baseline,
two and four years. A total of 347 patients had a baseline
angiogram and at least one follow-up angiogram. The co-pri-
mary endpoints of the trial were mean change per-patient in
minimum and mean lumen diameters, indicating focal and
diffuse disease, respectively. Simvastatin significantly siowed
the progression of lesions as measured in the final angiogram
by both these parameters (mean changes in minimum lumen
diameter: -0.04 mm with simvastatin vs -0.12mm with
placebo; mean changes in mean lumen diameter: -0.03 mm
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- pportality-was:significantly reduced by 42%, (p=0.00001, §5 1
vs 189). There was no statistically. significant’ difference
petween groupsinnon-cardiovascular mortality. ZOCOR atso
significantly decreased -the- risk of having major coronary

" events (CHD mortality plus hospital-verified and silent non-
fatal myocardial infarction {MIl) (Figure2) by 34%,
(p<0.00001, 431 patients vs 622 patients with one or more

. avents). The risk of having a hospital-verified non-fatal Mi
was reduced by 37%. Furthermore, ZOCOR significantly
reduced the risk for undergoing myocardial revascularization
procedures {coronary artery bypass grafting or percutaneous
transiuminal coronary angioplasty) by 37%, (p<0.00001, 252
patients vs 383 patients). ZOCOR reduced the risk of major
coronary events to a similar extent across the range of base-
line total and LDL cholesterol levels. The risk of mortality was
significantly decreased in patients 260 years of age by 27%
and in patients <60 years of age by 37%. Because there were
only 53 female deaths, the effect of ZOCOR on mortality in
women could not be adequately assessed. However, ZOCOR
significantly tessened the risk of having major coronary
events by 34% (60 women vs 91 women with one or more
event). The randomization was stratified by angina alone
{21% of each treatment group) or a previous Ml. Because
there were only 57 deaths among the patients with angina
alone at baseline, the effect of ZOCOR on mortality in this sub-
group could not be adequately assessed. However, trends in
reduced coronary mortality, major coronary events and
revascularization procedures were consistent between this
group and the total study cohort.
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in the Multicenter Anti-Atheroma Study, the effect of ther-
apy with simvastatin on atheroscierosis was assessed by
quantitative coronary angiography in hypercholesterolemic
men and women with coronary heart disease. In this random-
ized, double-blind, controlled trial, patients with a mean base-
line total cholesterol value of 245 mg/dL (6.4 mmol/L) and a
mean baselire LDL value of 170 mg/dL (4.4 mmolA.) were
treated ‘with conventional measures and with simvastatin
20 mg/d or placebo. Angiograms were evaluated at baseline,
two and four years. A total of 347 patients had a baseline
angiogram and at least one follow-up angiogram. The co-psi-
mary endpoints of the trial were mean change per-patient in
minimom and mean lumen diameters, indicating focal and
diffuse disease, respectively. Simvastatin significantly slowed
the progression of lesions as measured in the final angiogram
by both these parameters (mean changes in minimum fumen
diameter: -0.04 mm with simvastatin vs -0.12 mm with
placebo; mean changes in mean lumen diameter: -0.03 mm
with simvastatin vs -0.08 mm with placebo), as well as by
change from baseline in percent diameter stenosis (0.9% sim-
vastatin vs 3.6% placebo). After four years, the groups also
differed significantly in the proportions of patients catego-
rized with disease progression (23% simvastatin vs 33% pla-
cebo) and disease regression (18% simvastatin vs 12%
placebo). In addition, simvastatin significantly decreased the
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proportion of patients with new lesions (13% simvastatin vs
24% placebo) and with new total occlusions (5% vs 11%). The
mean change per-patientin mean and minimum lumen diam-
eters calculated by comparing angiograms in the subset of
274 patients who had matched angiographic projections at
paseline, two and four years is presented below (Figures 3
and 4). - -

Figure 3
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In a study designed to evaluate the possible effects of sim-
vastatin on reproductive hormones and sperm characteris-
tics in men with familial hypercholesterolemia, there was a
small decrease in the mean percentage of vital sperm and a
small increase in the mean percentage of abnormal forms,
with these changes achieving statistical significance at week
14. However, there was no affect on numbers or concentra-
tion of motile sperm. Simvastatin had no effect on basal
reproductive hormone levels (prolactin, uteinizing hormone,
follicle-stimulating hormone, and plasma testosterone). Pro-
vocative testing (HCG stimulation) was not done. Treatment
with another HMG-CoA reductase inhibitor resuited in a sta-
tistically significant decrease in plasma testosterone
response to HCG.

In a study to evaluate the effect of simvastatin on adreno-
cortical function in patients with Type |l hypercholester-
olemia, simvastatin had no effect on basal adrenocortical
function as assessed by determination of morning=plasma
cortisol levels, urine free cortiso!l, and urinary excretion of
17-hydroxy steroids. Simvastatin ailso had no effect on
adrenocortical reserve as evaluated by the plasma cortisol
response to ACTH stimulation and insulin-induced hypogly-
cemia.

INDICATIONS AND USAGE

Therapy with lipid-attering agents should be a component
of mulitiple risk factor intervention in those individuals at sig-
nificantly increased risk for atherosclerotic vascular disease
due to hypercholesterolemia. Lipid-altering agents should be
used in addition to a diet restricted in saturated fat and cho-
jesterol when the response to diet and other nonpharmaco-
logical measures “alone has been inadequate (see NCEP
Guidelines, below).

Coronary Heart Disease

(For a discussion of efficacy results by gender and other pre-
defined subgroups, see CLINICAL PHARMACOLOGY, Clinical
Studies.)

Hypercholesterolemia :

ZOCOR is indicated for the reduction of elevated total and
LDL cholesterol levels in patients with-primary hypercholes-
terolemia {Types lia and 1b*™*).

General Recommendations

Prior 10 initiating therapy with simvastatin, secondary
causes for hvpercholesterolemia (e.g., poorly controlled dia-
betes meillitus, hypothyroidism, nephrotic syndrome, dys-
proteinemias, obstructive liver disease, other drug therapy,
alcohotism) should.be excluded, and a lipid profile performed
to measure TOTAL-C, HDL-C. and triglycerides (TG). For
patients with TG less than 400 mg/dL (<4.5 mmollLL LDL-C
can be estimated using the following equation:

LDL-C = Total cholesterol - {0.20 x (trigiycerides) + HDL-C]

For TG levels >400 mg/dL (>4.5 mmol/L), this equation is
less accurate and LDL-C concentrations should be deter-
mined by ultracentrifugation. In many hypertriglyceridemic
patients, LDL-C may be low or normal despite elevated
TOTAL-C. In such cases, ZOCOR is not indicated.

Lipid determinations should be performed at intervals of
no less than four weeks and dosage adjusted according to the
patient's response to therapy.

The Nationat Cholesterol Education Program (NCEP) Treat-
ment Guidelines are summarized below:

ZOCOR® (Simvastatin)

LDL-Cholesterol

mg/dL (mmol/L)
Definite Two or More
Atherosclerotic Other Risk Initiation

Disease' Factors' Level Goal
NO NO 2190 <160
(24.9) (<4.1)
. NO YES 2160 <130
(24.1) (<3.4)
YES YES ORNO 2130 <100
(>3.4) {<2.6)

tCoronary heart disease or peripheral vascular disease (including
-symptomatic carotid artery disease).

110ther risk factors for coronary heart disease (CHD) include: age
{males: 245 years; females: 255 years or premature menopause
without estrogen replacement therapy); family history of prema-
ture CHD; current cigarette smoking; hypertension; confirmed
HDL-C <35 mg/dL (<0.81 mmol/L); a ‘diabetes mellitus, Subtract
one risk factor if HOL-C is 260 mg/dL {21.6 mmol/L).

Since the goal of treatment is to lower LDL-C, the NCEP rec-
ommends that LDL-C levels be used to initiate and assess
treatment response. Only if LDL-C levels are not available,
should the TOTAL-C be used to monitor therapy.

Although ZOCOR may be useful 1o reduce elevated LDL
cholesterol leveis in patients with combined hypercholester-
olemia and hypemiglvceridemia where hyperchotaster-
olemia is the major abnormality (Type lib
hvperlipoproteinemia), it has not been studied in conditions
where the major abnormality is alevation of chylomicrons,
VLDL or IDL (i.e., hvperlipoproteinemia types |, lil, 1V, or V).

CONTRAINDICATIONS

Hypersensitivity to any component of this medication.

Active liver disease Or unexplained persistent elevations of
serum transaminases {see WARNINGS).

Pregnancy and lactation. Atherosclerosis is a chronic pro-
cess and the discontinuation of lipid-lowering drugs during
pregnancy shouid have little impact on the outcome of long-
term therapy of primary hypercholesterolemia. Moreover,
cholesterol and other products of the cholestero! biosynthe-
sis pathway are essential components for fetal development,
including synthesis of steroids and cell membranes. Because
of the.ability of inhibitors of HMG-CoA reductase such as
ZOCOR to decrease the synthesis of cholesterol and possibly
other products of the cholesterol biosynthesis pathway,
ZOCOR may cause fetal harm when administered to a preg-
nant woman. Therefore, simvastatin is contraindicated dur-
ing pregnancy and in nursing mothers. Simvastatin should
be administered to women of childbearing age only when
such patients are highly unlikely to conceive. If the patient
becomes pregnant while taking this drug, simvastatin should
be discontinued and the patient should be apprised of the
potential hazard to the fetus. B

WARNINGS

Liver Dysfunction

Persistent increases (to more than 3 times the upper limit
of normal) in serum transaminasas have occurred in 1% of
patients who received simvastatin in clinical trials. When

drug treatment was interrupted or discontinued in these
patients, the transaminase levels usually fell siowly to pre-

Lipid
. . Lipoproteins Elevations
Type elevated major minor
| (rare) chylomicrons TG T-C
Wa LoL o} -
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In a study designed to evaluate the possibie effects of sim-
vastatin on reproductive hormones and sperm characteris-
tics in men with familial hypercholesterolemia, there was a
smail decrease in the mean percentage of vital sperm and a
small increase in the mean percentage of abnormal forms,
with these changes achieving statistical significance at week
14. However, there was no effect on numbers or concentra-
tion of motile sperm. Simvastatin had no effect on basal
reproductive hormone levels (prolactin, luteinizing hormone,
follicle-stimulating hormone, and plasma testosterone). Pro-
vocative testing (HCG stimulation) was not done. Treatment
with another HMG-CoA reductase inhibitor resulted in a sta-
tistically significant . decrease - in plasma testosterone
response tc HCG.

In a study to evaluate the effect of simvastatin on adreno-
cortical function in patients with Type il hypercholester-
olemia, simvastatin had no effect on basal adrenocortical
function as assessed by determination of morning plasma
cortisol levels, urine free cortisol, and urinary excretion of
17-hydroxy steroids. Simvastatin also had no effect on
adrenocortical reserve as evaluated by the plasma cortisol
response to ACTH stimulation and insulin-induced hypogly-
cemia.

INDICATIONS AND USAGE

Therapy with lipid-altering agents should be a component
of multiple risk factor intervention in those individusts at sig-
nificantly increased risk for atherosclerotic vascular di

. Lo e s e TIWULL, aNA tngtycerides (1G). For
patients with TG less than 400 mg/dL (<4.5 mmoll), LDL-C
can be estimated using the following equation:

LDL-C = Total cholesterol - {0.20 x (triglycerides) + HDL-C}

For TG levels >400 mg/dL (>4.5 mmolA), this equation is
less accurate and LDL-C concentrations shouid be deter-
mined by ultracentrifugation. in many hypertriglyceridemic
patients, LDL-C may be low or normal despite elevated
TOTAL-C. In such cases, ZOCOR is notindicated.

Lipid determinations should be performed at intervats of
no less than four weeks and dosage adjusted according to the
patient's response to therapy.

The National Cholesterol Education Program (NCEP) Treat-
ment Guidelines are summarized below:

LDL-Cholesterot

mg/dL {(mmol/L)
Definite Two or More
Atherosclerotic Other Risk Initiation
Disease’ Factors? Level Goal
NO NO 2190 <160
(24.9) (<4.1)
- NO YES 2160 <130
(24.1) (<3.4)
YES YES OR NO 2130 <100
(23.4) (<2.6)
'Coronary heart disease or peripheral v lar di {including

Symptomatic carotid artery disease).

*Other risk facwrs for coronary heart disease (CHD) include: age
{males: 245 years; females: >55 years or premature menopause
without estrogen replacement therapy); family history of prema-
ture CHD; current cigarette smokin ; hypertension; confirmed
HDL-C <35 mg/dL (<0.91 mmol/L); and diabetes mellitus. Subtract
one risk factor it HOL-C is 260 mg/dL (21.6 mmollL).

Since the goal of treatment is to lower LDL-C, the NCEP rec-
ommends that LDL-C levels be used to initiate and assess
treatment response. Only if LDL-C levels are not available,
should the TOTAL-C be used to monitor therapy.

Although ZOCOR may be useful -to reduce eievated LDL
cholesterol levels in patients with combined hypercholester-
olemia and hypertriglyceridemia where hyperchotester-
olemia is the major abnormality (Type llb
hyperlipoproteinemia), it has not been studied in conditions
where the major abnormality is elevation of chylomicrons,
VLDL or IDL {i.e., hyperlipoproteinemia types |, 1, IV, or v).**

CONTRAINDICATIONS

Hypersensitivity to any component of this medication.

Active liver disease or unexplained persistent elevations of
serum transaminases (see WARNINGS).

Pregnancy and lactation. Atheroscierosis is a chronic pro-
cess and the discontinuation of lipid-lowering drugs during
pregnancy should have little impact on the outcome of long-
term therapy of primary hypercholesterolemia. Moreover,
cholesterol and other products of the cholesterol biosynthe-
sis pathway are essential components for fetal development,
including synthesis of steroids and cell membranes. Because
of the.ability of inhibitors of HMG-CoA reductase such as
ZOCOR to decrease the synthesis of cholesterol and possibly
other products of the cholesterol biosynthesis pathway,
ZOCOR may cause fetal harm when administered to a preg-
nant woman. Therefore, simvastatin is contraindicated dur-
ing pregnancy and in nursing mothers. Simvastatin should
be administered to women of childbearing age only when
such patients are highly unlikely to conceive. If the patient
becomes pregnant while taking this drug, simvastatin should
be discontinued and the patient should be apprised of the
potential hazard to the fetus.

WARNINGS

Liver Dysfunction

Persistent increases (to more than 3 times the upper limit
of normal) in serum transaminases have occurred in 1% of
patients who received simvastatin in clinical trials, When
drug treatment was interrupted or discontinued in these
patients,-the transaminase levels usually fell stowly to pre-

due to hypercholesterolemia. Lipid-altering agents should be
used in addition to a diet restricted in saturated fat and cho-
lesterol when the response to diet and other nonpharmaco-
logical measures “alone has been inadequate (see NCEP
Guidelines, below).
Coronary Heart Disease )
In patients with coronary heart disease and hypercholester-
olemia, ZOCOR is indicated to:
* Reduce the risk of total mortality by reducing coronary
death;
* Reduce the risk of non-fatal myocardial infarctiqg,
* Reduce the risk for undergoing myocardial revascular-
ization procedures.

RO

Lipid
. Lipoproteins Elevations
Tvpe elevated major minor
I (rare} chylomicrons TG TaC
lia LDL C —
b 7 LDL,VLDL c TG
Hi (rare) IDL caG -
v VLDL TG T-C
V (rare) chylomicrons, VLDL TG T-C
C =cholesterol, TG = triglycerides,
LDL = low-density-fipoprotein,
VLDL = very-low-density lipoprotein,
IDL = intermediate-density lipoprotein.
(1]
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ZOCOR® (Simvastatin)

treatment levels. The increases were not associated with
jaundice or other clinical signs or symptoms. There was no
evidence of hypersensitivity.

it is recommended that liver function tests be performed
before the initiation of treatment, at 6 and 12 weeks after ini-
tiation of therapy or elevation in dose, and periodically there-
after (e.g., semiannually). Patients who develop increased
transaminase levels should be monitored with a second liver
function evaluation to confirm the finding and be foliowed
thereafter with frequent liver function tests until the abnor-
mality(ies) return to normal. Shoutd an increase in AST or ALT
of three times the upper limit of normal or greater persist,
withdrawal of therapy with ZOCOR is recommended.

The drug should be used with caution irr patients who con-
sume substantial quantities of alcohol and/or have a past his-
tory of liver disease. Active liver diseases or unexplained
transaminase elevations are contraindications to the use of
simvastatin.

As with other lipid-lowering agents, moderate (less than
three times the upper limit of normal) elevations of serum
transaminases have been reported following therapy with
simvastatin. These changes appeared soon after initiation of
therapy with simvastatin, were often transient, were not
accompanied by any symptoms and did not require interrup-
tion of treatment .

Skeletal Muscle

Rare cases of rhabdomyolysis with acute renal failure sec-
ondary 1o myoglobinuria have been associated with simva-
statin therapy. Rhabdomyolysis has aiso been associated
with other HMG-CoA reductase inhibitors when they were
administered alone or concomitantly with
1) immunosuppressive therapy, including cyclosporine in
cardiac transplant patients; 2) gemfibrozil or lipid-lowering
doses (=1 g/day) of nicotinic acid in non-transplant patients,
or 3) erythromycin in seriously ill-patients. Some of the
patients who had rhabdomyolysis in association with the
reductase inhibitors had pre-existing renal insufficiency, usu-
ally as a consequence of long-standing diabetes. in most sub-
jects who have had an unsatisfactory lipid response to either
simvastatin or gemfibrozil alone, the possible benefits of
combined therapy with these drugs are not considered to out-
weigh the risk of severe myopathy, rhabdomyolysis, and
acute renal failure. While itis not known whether this interac-
tion occurs with fibrates other than gemfibrozil, myopathy
and rhabdomyolysis have occasionally been associated with
the use of other fibrates alone, including clofibrate. There-
fore, the combined use of simvastatin with other fibrates
should generally be avoided.

Myopathy or rhabdomyalysis has occurred in transplant
and non-transplant patients receiving ZOCOR or another
HMG-CoA reductase inhibitor following the initiation of treat-
ment with the antifungal agent itraconazole. In a study in nor-
mal volunteers, plasma levels of another HMG-CoA
reductase inhibitor were increased about 20-fold when
administered concomitantly with itraconazole. This is proba-
bly related to metabolism of both drugs by the same P-450
isoform. Based on this data, therapy with ZOCOR should be
temporarily interrupted if systemic azole derivative antifun-
gat therapy is required.

Physicians contemplating combined therapy with simva-
statin and lipid-lowering ‘doses of nicotinic acid, or with
immunosuppressive drugs should carefully weigh the poten-
tial benefits and risks and should carefully monitor patients
for any signs and symptoms of muscle pain, tenderness, or
weakness, particularly during the initial months of therapy
and during any periods of upward dosage titration of either
drug. Periodic creatine phosphokinase (CPK) determinations
may be considered in such situations, but there is no assur-
ance that such monitoring will prevent the occurrence of
severe myopathy. .

Because of an apparent relationship between increased
pltasma levels of active metabolites derived from other
HMG-CoA reductase inhibitors and myopathy, in patients tak-
ing cyclosporine, the daily dosage should not exceed 10 mg/
day (see DOSAGE AND ADMINISTRATION).

Simvastatin therapy should be temporarily withheld or
discontinued in any patient with an acute, serious condition
suggestive of a myopathy or having a risk factor predispos-
ing to the development of renal failure secondary to rhab-
domyolysis, (e.g., severe acute infection, hypotension, major
surgery, trauma, severe metabolic, endocrine and electrolyte
disorders, and uncontrolied seizures).

Myopathy should be considered in any patient with difftree
myalgias, muscle tenderness or weakness, and/or marked
elevation of CPK. Patients should be advised to report
promptly unexplained muscle pain, tenderness or weakness,
particularly if accompanied by malaise or fever. Simvastatin
therapy should be discontinued if markedly eievated CPK iev-
els occur or myopathy is diagnosed or suspected.

PRECAUTIONS

General

Before instituting therapy with ZOCOR, an attempt should
be made to control hypercholesterolemia with appropriate
diet, exercise, and weight reduction in obese patients, and to
treat other underlying medical problems (see INDICATIONS
AND USAGE).

Simvastatin may cause elevation of creatine phosphaoki-
nase and transaminase levels (see WARNINGS and ADVERSE

ZOCOR® (Simvastatin)

Information for Patients

Patients should be advised to report promptly unexplained
muscle pain, tenderness, or weakness, particularly if accom-
panied by malaise or fever.

Drug Interactions

Immunosuppressive Drugs, ltraconazole, Gemfibrozil, Nia-
cin (Nicotinic Acid), Erythromycin: See WARNINGS, Skeletal
Muscle.

Antipyrine: Simvastatin had no effect on the pharmacoki-
netics of antipyrine. Howevaer, since simvastatin is metabo-
lized by the cytochrome P-450 isoform 3A4, this does not
preclude an interaction with other drugs metabolized by the
same isoform.

Propranolol: in healthy male volunteers there was a signifi-
cantdecrease in mean Cn,,,. butno changein AUC, for simva-
statin total and active inhibitors with concomitant
administration of single doses of ZOCOR and propranolol.
The clinical relevance of this finding is unclear. The pharma-
cokinetics of the enantiomers of propranolol were not
atfected.

Digoxin: Concomitant administration of a single dose of
digoxin in healthy male volunteers receiving simvastatin
resulted in a slight elevation (less than 0.3 ng/mL) in digoxin
concentrations in plasma (as measured by a radioimmunoas-
say) compared to concomitant administration of placebo and
digoxin. Patients taking digoxin should be monitored appro-
priately when simvastatin is initiated.

Warfarin: in two clinical studies, one in normal volunteers
and the other in hypercholesterolemic patients, simvastatin
20-40 mg/day modestly potentiated the effect of coumarin
anticoagulants: the prothrombin time, reported as interna-
tional Normalized Ratio (INR), increased from a baseline of
1.7 to 1.8 and from 2.6 to 3.4 in the volunteer and patient stud-
ies, respectively. With other reductase inhibitors, clinically
evident bleeding and/or increased prothrombin time has
been reported in a few patients taking coumarin anticoagu-
lants concomitantly. in such patients, prothrombin time
should be determined before starting simvastatin and fre-
quently enough during early therapy to insure that no signifi-
cant alteration of prothrombin time occurs. Once a stable
prothrombin time has been documented, prothrombin times
can be monitored at the intervals usually recommended for
patients on cournarin anticoaguiants. If the dose of simvasta-
tin is changed or discontinued, the same procedure shouid be
repeated. Simvastatin therapy has not been associated with
bieeding or with changes in prothrombin time in patients not
taking anticoagulants.

Other Concomitant Therapy: Although specific interaction
studies were not performed, in clinical studies, simvastatin
was used concomitantly with angiotensin-converting
enzyme (ACE) inhibitors, beta blockers, calcium-channel
blockers, diuretics and nonsteroidal anti-inflammatory drugs
(NSAIDs) without evidence of clinically significant adverse
interactions. The effect of cholestyramine on the absorption
and kinetics of simvastatin has not been determined.

Endocrine Function

HMG-CoA reductase inhibitors interfere with cholesterol
synthesis and as such might theoretically blunt adrenal and/
or gonadal steroid production. However, clinical studies have
shown that simvastatin does not reduce basal piasma cortisol
concentration or impair adrenal reserve, and does not reduce
basal plasma testosterone concentration (see CLINICAL
PHARMACOLOGY, Clinical Studies). Another HMG-CoA
reductase inhibitor has been shown to reduce the plasma tes-
tosterone response to HCG; the effect of simvastatin on
HCG-stimulated testosterone secretion has not been studied.

Resuits of clinical trials with drugs in this class have been
inconsistent with regard to drug effects on basal and reserve
steroid leveis. The effects of HMG-CoA reductase inhibitors
on male fertility have not been studied in adequate numbers
of male patients. The effects, if any, on the pituitary-gonadal
axis in pre-menopausal women are unknown. Patients
treated with simvastatin who develop clinical evidence of
endocrine dysfunction should be evaluated appropriately.
Caution should aiso be exercised if an HMG-CoA reductase
inhibitor or other agent used to lower cholesterol levels is
administered to patients also receiving other drugs (e.g.,
ketoconazole, spironolactone, cimetidine) that may decrease
the levels or activity of endogenous steroid hormones.

CNS Toxicity

Optic nerve degeneration was seen in clinically normal
dogs treated with simvastatin for 14 weeks at 180 mg/kg/day,
a dose that produced mean plasma drug levels about 44
times higher than the mean drug level in humans taking
40 mg/day.

A chemically similar drug in this class also produced optic
nerve degeneration (Wallerian degeneration of retinogenicu-
late fibers) in clinically normal dogs in a dose-dependent
fashion starting at 60 mg/kg/day, a dose that produced mean
plasma drug levels about 30 times higher than the mean drug
level in humans taking the highest recommended dose (as
measured by total enzyme inhibitory activity). This same
drug aiso produced vestibulocochlear Wallerian-like degen-
eration and retinal ganglion cell chromatolysis in dogs
treated for 14 weeks at 180 mg/kg/day, a dose that resulted in
a mean plasma drug level similar to that seen with the 60 mg/
kg/day dose.

CNS vascular lesinns characterized by perivascular hem-
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after (e.g., semiannually). Patients who develop increased
transaminase levels should be monitored with a second liver
function evaluation to confirm the finding and be foltowed
thereafter with frequent liver function tests until the abnor-
malitylies) returnto normal. Should anincrease in ASTor ALT
of three times the upper limit of normal or greater persist,
withdrawal of therapy with ZOCOR s recommended.

The drug should be used with caution i patients who con-
sume substantial quantities of alcohol and/or have a past his-
tory of liver disease. Active liver diseases O unexplained
ransaminase elevations are contraindications to the use of
simvastatin.

As with other lipid-lowering agents, moderate {less than
three times the upper limit of normal} elevations of serum
transaminases have been reported following therapy with
simvastatin. These changes appeared sOON after initiation of
therapy with simvastatin, were often transient, were not
accompanied by any symptoms and did not require interrup-
tion of treatment.

Skeletal Muscle '

Rare cases of rhabdomyolysis with acute renal failure sec-
ondary to myoglobinuria have been associated with simva-
statin therapy. Rhabdomyolysis has- also been associated
with other HMG-CoA reductase inhibitors when they were
administered alone or concomitantly with
1) immunosuppressive therapy, including cyclosporine in
cardiac transplant patients; 2) gemfibrozil or lipid-lowering
doses (1 g/day} of nicotinic acid in non-transplant patients,
or 3) erythromycin in seriousty ill- patients. Some of the
patients who nad rhabdomyolysis in association with the
reductase inhibitors had pre-existing renal insufficiency, usu-
ally as,aconsequencévof long-standing diabetes. In most sub-
jects who have had an unéatistactory lipid response to eithers
simvastatin or gemfibrozil alone, the possible benefits of
combined therapy with these drugs are not considered to out-
weigh the risk of severe myopathy, rhabdomyolysis, and
acute renal failure. While itis not known whether this interac-
tion occurs with fibrates other than gemﬁbrozil, myopathy
and rhabdomyolysis have occasionally been associated with
the use of other fibrates atone, including clofibrate. There-
fore, the combined use of simvastatin with other fibrates
should generally be avoided.

Myopathy or rhabdomyalysis has occurred in transplant
and non-transplant patients receiving ZOCOR or another
HMG-CoA reductase inhibitor following the initiation of treat-
ment with the antifungal agent itraconazole.in a study in nor-
mal volunteers, plasma levels of another HMG-CoA
reductase inhibitor were increased about 20-fold when
administered concomitantly with itraconazole. This is proba-
bly related to metabolism of both drugs by the same P-4
isoform. Based on this data, therapy with ZOCOR should be
temporarily interrupted if systemic azole derivative antifun-
gal therapy is required.

Physicians contemplating combined therapy with simva-
statin and lipid-lowering -doses of nicotinic .acid, or with
immunosuppressive drugs should carefully weigh the poten-
tial benefits and risks and should carefully monitor patients
for any signs and symptoms of muscle pain, tenderness, of
weakness, particularly during the initial months of therapy
and during any periods of upward dosage titration of either
drug. Periodic creatine phosphokinase (CPK) determinations
may be considered in such situations, but there is no assur-
ance that such monitoring will prevent the occurrence of
severe myopathy.

Because of an apparent relationship between increased
plasma levels of .active metabolites derived from other
HMG-CoA reductase inhibitors and myopathy, in patients tak-
ing cyctosporine, the daily dosage should not exceed 10 mg/
day (see DOSAGE AND ADMINISTRATION).

Simvastatin therapy should be temporarily withheld or
di { d in any patient with an acute, serious condition
suggestive of a myopathy or having 8 risk factor predispos-
ing to the development of renal failure secondary to rhab-
domyolysis, (e.g., severe acute infection, hypotension, major
surgery, trauma, severe metabolic, endocrine and electrolyte
disorders, and uncontrolied seizures).

Myopathy should be considered in any patient with diffuse
myalgias, muscle tenderness or weakness, and/or marked
elevation of CPK. Patients should be advised to report
promptly unexplained muscle pain, tenderness of weakness,
particularly if accompanied by malaise or fever. Simvastatin
therapy shouid be discontinued if markedly elevated CPK lev-
els occur or myopathy is diagnosed or suspected.

PRECAUTIONS

General

Before instituting therapy with ZOCOR, an attempt should
be made to contro! hypercholesterolemia with appropriate
diet, exercise, and weight reduction in obese patients, and 10
treat other underiying medical probiems (see INDICATIONS
AND USAGE).

Simvastatin may cause elevation of creatine phosphoki-
nase and transaminase levels (see WARNINGS-and ADVERSE
REACTIONS). This should be considered in the differential
djagnosis of chest pain in a patienton therapy with simvasta-
tin.

Homozygous Familial Hypercholesterolemia

ZOCOR is less effective in patients with the rare homozy-
gous famitial hypercholesterolemia, possibly because these
patients have few functional LDL receptors.

immunosuppressive Drugs, itraconazole, Gemfibrozil, Nia-
cin (Nicotinic Acid), Erythromycin: See WARNINGS, Skeletal
Muscle.

Antipyrine: Simvastatin had no effect on the pharmacoki-
netics of antipyrine. However, since simvastatin is metabo-
lized by the cytochrome P-450 isoform 3Ad, this does not
preclude an interaction with other drugs metabolized by the
same isoform.

Propranolol:In healthy male volunteers there was a signifi-
cantdecrease in mean Cemax- DUt NO ChaNge in AUC, for simva-
statin total and active inhibitors with concomitant
administration of single doses of ZOCOR and propranolol.
The clinical relevance of this finding is unclear. The pharma-
cokinetics of the enantiomers of propranolol were not
affected.

Digoxin: Concomitant administration of a single dose of
digoxin in healthy male volunteers receiving simvastatin
resulted in a slight elevation (less than 0.3 ng/mL} in digoxin
concentrations in plasma (as measured by a radioimmunoas-
say) compared 1o concomitant administration of placebo and
digoxin. Patients taking digoxin should be monitored appro-
priately when simvastatin is initiated.

Warfarin: in two clinical studies, one in normat volunteers
and the other in hypercholesterolemic patients, simvastatin
20-40 mg/day modestly potentiated the effect of coumarin
anticoagulants: the prothrombin time, reported as interna-
tional Normalized Ratio (INR), increased from a paseline of
1.7to0 1.8and from 2.6103.4 in the volunteer and patient stud-
ies, respectively. With other reductase inhibitors, clinically
gvident bieeding and/or increased prothrombin time has
been reported in a few patients taking coumarin anticoagu-
jants concomitantly. In such patients, prothrombin time
should be determined before starting simvastatin and fre-
quently enough during early therapy to insure that no signifi-
cant alteration of prothrombin time occurs. Once a stable
prothrombin time has been documented, prothrombin times
can be monitored at the intervals usually recommended for
patients on coumarin anticoagulants. If the dose of simvasta-
tin is changed or discontinued, the same procedure should be
repeated. Simvastatin therapy has not been associated with
bleeding or with changes in prothrombin time in patients not
taking anticoagulants.

Other Concomitant Therapy: Although specific interaction
studies were not performed, in clinical studies, simvastatin
was used concomitantly  with angiotensin—convening
enzyme {ACE) inhibitors, beta blockers, calcium-channe!
blockers, diuretics and nonsteroidal anti-inflammatory drugs
{NSAIDs) without avidence of clinically significant adverse
interactions. The effect of cholestyramine on the absorption
and kinetics of simvastatin has notbeen determined.

Endocrine Function

HMG-CoA reductase inhibitors interfere with cholestero!
synthesis and as such might theoretically blunt adrenal and/
or gonadal steroid production. However, clinical studies have
shown that simvastatin does notreduce basal plasma cortisol
concentration or impair adrenal reserve, and does notreduce
basal plasma testosterone concentration (see CLINICAL
PHARMACOLOGY, Clinical Studies). Another HMG-CoA
reductase inhibitor has been shown to reduce the plasma tes-
tosterone response 10 HCG; the effect of simvastatin on
HCG-stimulated testosterone secretion has notbeen studied.

Resuits of clinical trials with drugs in this class have been
inconsistent with regard to drug effects on basal and reserve
steroid levels. The effects of HMG-CoA reductase inhibitors
on male fertility have not been studied in adequate numbers
of maie patients. The effects, if any, on the pituitarv-gonadal
axis in pre-menopausal women are unknown. Patients
treated with simvastatin who develop clinical evidence of
endocrine dysfunction should be evaluated appropriately.
Caution should also be exercised if an HMG-CoA reductase
inhibitor or other agent used to lower cholesterol levels is
administered to patients also receiving other drugs (e.g.
ketoconazole, spironolactone, cimetidine) that may decrease
the levels or activity of endogenous steroid hormones.

CNS Toxicity

Optic nerve degeneration was seen in clinically normal
dogs treated with simvastatin for 14 weeks at 180 mg/kg/day,
a dose that produced mean plasma drug levels about 44
times higher than the mean drug level in humans taking
40 mg/day.

A chemically similar drug in this class also produced optic
nerve degeneration (Wallerian degeneration of retinogenicu-
late fibers) in clinically normal dogs in a dose-dependent
tashion starting at 60 mg/kg/day, a dose that produced mean
plasma drug levels about 30 times higher than the mean drug
fevel in humans taking the highest recommended dose (as
measured by total enzyme inhibitory activity). This same
drug also produc d vestibulocochlear Wallerian-like degen-
eration and retinal ganglion cell chromatolysis in dogs
treated for44 weeks at 180 mg/kg/day, a dose that resulted in
a mean plasma drug level similar to that seen with the 60 mg/
kg/day dose.

CNS vascular lesions, characterized by perivascular hem-
orrhage and edema, mononuclear cetl infiltration of perivas-
cular spaces, perivascular fibrin deposits and necrosis of
small vessels were seen in dogs treated with simvastatin ata
dose of 360 mg/kg/day. 8 dose that produced plasma drug lev-
els that were about 50 times higher than the mean drug levels
in humans taking 40 mg/day. Similar CNS vascular lesions
have been observed with several other drugs of this class.
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ZOCOR® (Simvastatin)

There were cataracts in female rats after two years of treat-
ment with 50 and 100 mg/kg/day (110 and 120 times the
human AUC at 40 mg/day) and in dogs inthree month studies
at 90 and 360 mg/kg/day and at two years at 50 mg/kg/day.
These treatment levels represented plasma drug levels (AUC)
of approximately 42, 40, and 26 times the mean human
plasma drug exposure aftera 40 milligram daily dose.

Carcinogenesis, Mutagenesis, Impairment of Fertility

in a 72-week carcinogenicity study, mice were adminis-
tered daily doses of simvastatin of 25, 100, and 400 mg/kg
body weight, which resulted in mean plasma drug levels
approximately 3, 15, and 33 times higher than the mean
human plasma drug concentration (as total inhibitory activ-
ity) after a 40 mg oral dose. Liver carcinomas were signifi-
cantly increased in high-dose females and mid- and high-
dose males with a maximum incidence of 90 percent in
males. The incidence of adenomas of the liver was signifi-
cantly increased in mid- and high-dose femaies. Drug treat-
ment also significantly increased the incidence of lung
adenomas in mid- and high-dose males and females. Ade-
nomas of the Harderian gland (a gland of the eye of rodents)
were significantly higher in high-dose mice than in controls.
No evidence of a tumorigenic effect was observed at 25 mg/
kg/day. Although mice were given up 1o 500 times the human
dose (HD) on a mg/kg/body weight basis, blood levels of
HMG-CoA reductase inhibitory activity were only 3-33 times
higher in mice than in humans given 40 mg of ZOCOR.

In a separate 92-week carcinogenicity study in mice at
doses up to 25 mg/kg/day, no evidance of a tumorigenic effect
was observed. Although mice were given up to 31 times the
human dose on a mg/kg basis, plasma drug levels were only
2-4 times higher than humans given 40 mg simvastatin as
measured by AUC.

In a two-year study in rats, there was a statistically signifi-
cant increase in the incidence of thyroid follicular adenomas
in female rats exposed to approximately 45 times higher lev-
els of simvastatin than in humans given 40 mg simvastatin
(as measured by AUC).

A second two-year rat carcinogenicity study with doses of
50 and 100 mg/kg/day produced hepatoceliular adenomas
and carcinomas {in female rats at both doses and in males at
100 mg/kg/day). Thyroid follicular cell adenomas were
increased in males and females at both doses; thyroid follicu-
1ar cell carcinomas were increased in females at 100 mg/kg/
day. The increased incidence of thyroid neoplasms appears to
be consistent with findings from other HMG-CoA reductase
inhibitors. These treatment leveis represented plasma drug
levels (AUC) of approximatety 35 and 75 times (males) and
110 and 120 times (females) the mean human plasma drug
exposure after a 40 milligram daily dose.

No evidence of mutagenicity was observed in a microbial
mutagen test using mutant strains of Salmonella typhimu-
rium with or without rat or mouse liver metabolic activation.
in addition, no evidence of damage to genetic material was
noted in an in vitro alkaline elution assay using rat hepato-
cytes, a V-79 mammalian cell forward mutation study, an in
vitrochromosome aberration study in CHO cells, or an in vivo
chromosomal aberration assay in mouse bone marrow.

There was decreased fertility in male rats treated with sim-
vastatin for 34 weeks at 25 mg/kg body weight (15 times the
maximum human exposure level, based on AUC, in patients
receiving 40 mg/day); however, this effect was not observed
during a subsequent fertility study in which simvastatin was
administered at this same dose level to male rats for 11 weeks
{the entire cycle of spermatogenesis including epididymal
maturation). No microscopic changes were observed in the
testes of rats from either study. At 180 mg/kg/day, (which pro-
duces exposure levels 44 times higher than those in humans
taking 40 mg/day), seminiferous tubule degeneration {necro-
sis and loss of spermatogenic epithelium) was observed. In
dogs, there was drug-related testicular atrophy, decreased
spermatogenaesis, spermatocytic degeneration and giant cell
tormation at 10 mg/kg/day, (approximately 7 times the human
exposure level, based on AUC, at40 mag/day). The clinical sig-

nificance of these findings is unclear.

Pregnancy

Pregnancy Category X

See CONTRAINDICATIONS.

Safety in pregnant women has not been established. Sim-
vastatin was not teratogenic in rats at doses of 25 mg/kg/day
or in rabbits at doses up to 10 mg/kg daily. These doses
resuited in 6 times (rat) or 4 times (rabbit) the human expo-
sure based on mg/m? surface area. However, in studies with
another structurally-related HMG-CoA reductase inhibitor,
skeletal malformations were observed in rats and mice. Rare
reports of congenital anomalies have been received follow-
ing intrauterine exposure to HMG-CoA reductase inhibitors.
There has been one report of severe congenital bony defor-
mity, tracheo-esophageal fistula, and anal atresia {VATER
association) in a baby born 10 a woman who took another
HMG-CoA reductase inhibitor with dextroamphetamine sul-
fate during the first trimester of pregnancy. Simvastatin
should be administered to women of child-bearing potential
only when such patients are highly unlikely to conceive and
have been informed of the potential hazards. If the woman
becomes pregnant while taking simvastatin, it should be dis-
continued and the patient advised again as to the potential
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50 and 100 mg/kg/day produced hepatocellular adenomas
and carcinomas (in female rats at both doses and in males at
100 mg/g/day). Thyroid follicular cell adenomas Wwere
increased in males and females at both doses; thyroid follicu-
lar cell carcinomas were increased in females at 100 mg/kg/
day. The increased incidence of thyroid neoplasms appears to
be consistent with findings from other HMG-CoA reductase
inhibitors. These treatment levels represented plasma drug
Jevels (AUC) of approximately 35 and 75 times {males) and
110 and 120 times (females) the mean human plasma drug
exposure after a 40 milligram daily dose.

No evidence of mutagenicity was observed in a microbial
mutagen test using mutant strains of Saimonelis typhimu-
rium with or without rat or mouse liver metabolic activation,
In addition, no evidence of damage to genetic material was
noted in an in vitro alkaline elution assay using rat hepato-
cytes, a V-79 mammalian cell forward mutation study, an in
vitrochromosome aberration study in CHO cells, or an in vivo
chromosomal aberration assay in mouse bone marrow.

There was decreased fertility in male rats treated with sim-
vastatin for 34 weeks at 25 mg/kg body weight (15 times the
maximum human exposure level, based on AUC, in patients
receiving 40 mg/day); however, this effect was not observed
during a subsequent fertility study in which simvastatin was
administered at this same dose level 10 male rats for 11 weeks
{the entire cycle of spermatogenesis including epididymal
maturation). No microscopic changes were observed in the
testes of rats from either study. At 180 mg/kg/day, (which pro-
duces exposure ievels 44 times higher than those in humans
taking 40 mg/day), seminiferous tubule degeneration {necro-
sis and loss of spermatogenic epithelium) was observed. in
dogs, there was drug-related testicular atrophy, decreased
spermatogenesis, spermatocytic degeneration and giant ceil
formation at 10 mg/kg/day, (approximately 7 times the human
exposure level, based on AUC, at 40 mg/day). The clinical sig-
nificance of these findings is unclear.

Pregnancy

Pregnancy Category X

See CONTRAINDICATIONS.

Safety in pregnant women has not been established. Sim-
vastatin was not teratogenic in rats at doses of 25 mg/kg/day
or in rabbits at doses up to 10 mg/kg daily. These doses
resulted in 6 times (rat) or 4 times (rabbit) the human expo-
sure based on mg/m? surface area. However, in studies with
another structurally-related HMG-CoA reductase inthibitor,
skeletal malformations were observed in rats and mice. Rare
reports of congenital anomalies have been received follow-
ing intrauterine exposure 0 HMG-CoA reductase inhibitors.
There has been one report of severe congenital bony defor-
mity, trachec-esophageal fistula, and anal atresia {VATER
association) in a baby born 10 2 woman who took another
HMG-CoA reductase inhibitor with dextroamphetamine sul-
fate during the first trimester of pregnancy. Simvastatin
should be administered to women of child-bearing potential
only when such patients are highly unlikely to conceive and
have been informed of the potential hazards. If the woman
becomes pregnant while taking simvastatin, it should be dis-
continued and the patient advised again as to the potential
hazards to the fetus.

Nursing Mothers

It is not known whether simvastatin is excreted in human
milk. Because a smali amount of another drug in this class is
excreted in human milk and because of the potential for seri-
ous adverse reactions in nursing infants, women taking sim-
vastatin should not nurse their infants  (see
CONTRAINDICATIONS).
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Pediatric Use

Safety and effectiveness in pediatric patients have not been
established. Because pediatric patients are not likely to bene-
fit from cholesterol lowering for at least a decade and
because experience with this drug is limited (no studies in
subjects below the age of 20 years), treatment of pediatric
patients with simvastatin is not recommended at this time.

ADVERSE REACTIONS

in the pre-marketing controlled clinical studies and their
open extensions {2423 patients with mean duration of follow-
up of approximately 18 months), 1.4% of patients were dis-
continued due to adverse experiences attributable to ZOCOR.
Adverse reactions have usually been mild and transient.
ZOCOR has been evaluated for serious adverse reactions in
more than 21,000 patients and is generaily weli-tolerated.
Clinical Adverse Experiences

Adverse experiences occurring at an incidence of 1 percent
or greater in patients treated with ZOCOR, regardiess of cau-
sality, in controlled clinical studies are shown in the table
below:

Z0COR Placebo . Cholestyramine  Probucol
(N=1583) " {N=157) IN=179) iN=81)
% % % %
Body as a Whole -
Abdominal pain 32 32 89 25
Asthenia : 16 .25 - - 11 12
Gastrointestinal
Constipation 23 13 231 12
Diarrhea 19 25 18 - 37
Dyspepsia 1 - 45 32
Hatulence 19 13 45 82
Nausea 13 13 101 25
Nervous System/
Psychiatnc
Headache 35 5.1 45 37
Respiratory
Upper respiratory
infection 21 13 L 62

In the Scandinavian Simvastatin Survival Study (4S) (see
CUNICAL PHARMACOLOGY, Clinical Studies) involving 4444
patients treated with 20-40 mg/day of ZOCOR (n=2221) or pla-
cebo {n=2223), the safety and tolerability profiles were com-
parable between groups over the median 5.4 years of the
study.

The foliowing effects have been reported with drugs in this
class. Not all the effects listed beiow have necessarily been
associated with simvastatin therapy.

Skeletal: muscie cramps, myalgia, myopathy, rhabdomyoly-
sis, arthralgias.

Neurological: dysfunction of certain cranial nerves (including
alteration of taste, impairment of extra-ocular movement,
facial paresis), tremor, dizziness, vertigo, memory loss, pares-
thesia, peripheral neuropathy, peripheral nerve palsy, psy-
chic disturbances, anxiety, insomnia, depression.
Hypersensitivity Reactions: An apparent hypersensitivity
syndrome has been reported rarely which has included one
or more of the following features: anaphylaxis, angioedema,
lupus erythematous-like syndrome, polymyalgia rheumatica,
vasculitis, purpura, thrombocytopenia, leukopenia,
hemolytic anemia, positive ANA, ESR increase, eosinophilia,
arthritis, arthralgia, urticaria, asthenia, photosensitivity,
fever, chills, flushing, malaise, dyspnea, toxic epidermal
necrolysis, erythema multiforme, including Stevens-
Johnson syndrome.

Gastrointestinal: pancreatitis, hepatitis, including chronic
active hepatitis, cholestatic jaundice, fatty change in liver,
and,
hepatoma; anorexia, vommng

Skin: alopecia, pruritus. A variety of skin changes {e.g., nod-
ules, discoloration, dryness of skin/mucous membranes,
changes to hair/nails) have been reported. ’

Reproductive: gynecomastia, loss of libido, erectile dysfunc-
tion.

Eye: progression of cataracts {lens opacities), ophthaimopie-
gia.

Laboratory Abnormalities: elevated transaminases, alkaline
phosphatase, y-glutamyl transpeptidase, and bilirubin; thy-
roid function abnormalities.

Laboratory Tests

Marked persistent increases of serumucansaminases have
been noted {(see WARNINGS, Liver Dysfunction). About 5% of
patients had elevations of creatine phosphokinase (CPK) lev-
els of 3 or more times the normal value on one or more occa-
sions. This was attributable to the noncardiac fraction of CPK.
Muscie pain or dysfunction usually was not reported (see
WARNINGS, Skeletal Muscle).

Concomitant Therapy

In controlied clinical studies in which simvastatin was
administered concomitantly with cholestyramine, no
adverse reactions peculiar to this concomitant treatment
were observed. The adverse reactions that occurred were
limited to those reported previously with simvastatin or
cholestyramine. The combined use of simvastatin with
fibrates should generally be avoided (see WARNINGS, Skele-
tal Muscle).

OVERDOSAGE

rarely, cirrhosis, fulminant hepanc necrosis, and

ZOCOR® (Simvastatin)

A few cases of overdosage with ZOCOR have been
reported; no patients had any specific symptoms, and all
patients recovered without sequelae. The maximum dose
taken was 450 mg. Until further experience is obtained, no
specific treatment of overdosage with ZOCOR can be recom-
mended. .

The dialyzability of simvastatin and its metabolites in man
is not known at present.

DOSAGE AND ADMINISTRATION

The patient should be placed on a standard cholesterol-
lowering diet before receiving ZOCOR and should continue
on this diet during treatment with ZOCOR (see NCEP Treat-
ment Guidelines for details on dietary therapy).

The recommended starting dose is 5-10 mg once a day in
the evening. The recommended dosing range is 5-40 mg/day
as a single dose in the evening; the maximum recommended
dose is 40 mg/day. Doses should be individualized according
to baseline LDL-C levels, the recommended goal of therapy
{see NCEP Guidelines) and the patient's response. Patients
requiring reductions in LDL cholesterol of 20% or more to
achieve their goal {(see INDICATIONS AND USAGE) should be
started on 10 mg/day of ZOCOR. A starting dose of 5mg
should be considered for patients requiring smaller reduc-
tions and for the elderly. Adjustments of dosage should be
made atintervals of 4 weeks or more.

Cholesterol levels should be monitored periodically and
consideration should be given to reducing the dosage of
ZOCOR if cholesterol falls significantly below the targeted
range.

In the Scandinavian Simvastatin Survival Study (4S) [see
CLINICAL PHARMACOLOGY, Clinical Studies), patients with
coronary heart disease and hypercholesterolemia were
treated with a starting dose of 20 mg of ZOCOR given as a sin-
gle dose in the evening.

General Recommendations

In the elderly, maximum reductions in LDL cholesterol may
be achieved with daily doses 0f 20 mg of ZOCOR or less.

in patients taking immunosuppressive drugs concomi-
tantly with simvastatin (see WARNINGS, Skeletal Muscis),
therapy should begin with 5 mg of ZOCOR and should not
exceed 10 mg/day.

Concomitant Therapy

ZOCOR is effective alone or when used concomitantly with
bile-acid sequestrants. Use of ZOCOR with fibrate-type drugs
such as gemfibrozil or clofibrate should generally be avoided
(see WARNINGS, Skeletal Muscle).

Dosage.in Patients with Renal insufficiency

Because ZOCOR does not undergo significant renal excre-
tion, modification of dosage should not be necessary in
patients with mild to moderate renal insufficiency. However,
caution should be exercised when ZOCOR is administered to
patients with severe renal insufficiency; such patients should
be started at 5 mg/day and be closely monitored (see CLINI-
CAL PHARMACOLOGY, Pharmacokinetics and WARNINGS,
Skeletal Muscle).

HOW SUPPLIED

No. 3588 — Tablets ZOCOR 5 mg are buff, shaeld-shaped
film-coated.tablets, coded MSD 726 on one side and ZOCOR
on the other. They are supplied as foliows:

NDC 0006-0726-61 unit of use bottles of 60

(6505-01-354-4549, 5 mg 60's)

NDC 0006-0726-54 unit of use bottles of 90

{6505-01-354-4548, 5 mg 90's)

NDC 0006-0726-28 unit dose packages of 100.

No. 3589 — Tablets ZOCOR 10 mg are peach, shield-
shaped, film-coated tablets, coded MSD 735 on one side and
ZOCOR on the other. They are supplied as follows:

NDC 0006-0735-61 unit of use botties of 60

(6505-01-354-4545, 10 mg 60's)

NDC 0006-0735-54 unit of use botties of 90

(6505-01-354-4544, 10 mg 90's)

NDC 0006-0735-28 unit dose packages of 100

(6505-01-354-4543, 10 mg individually sealed 100's)

NDC 0006-0735-82 bottles of 1000

(6505-01-373-7290, 10 mg 1000's)

NDC 0006-0735-87 bottles of 10,000

(6505-01-378-8058, 10 mg 10,000's).

No. 3590 — Tablets ZOCOR 20 mg are tan, shield-shaped,
film-coated tablets, coded MSD 740 on one side and ZOCOR
on the other. They are supplied as follows:

NDC 0006-0740-61 unit of use botties of 60

{6505-01-354-4547, 20-mg 60's)

NDC 0006-0740-82 botties of 1000

NDC 0006-0740-87 botties of 10,000

(6505-01-378-8771, 20 mg 10,000's).

No. 3591 — Tablets ZOCOR 40 mg are brick red, shield-
shaped, film-coated tablets, coded MSD 749 on one side and
ZOCOR on the other. They are supplied as follows:

NDC 0006-0749-61 unit of use bottles of 60

{6505-01-354-4546, 40 mg 60's).

Storage
Store between 5-30°C (41-86°F).
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TAINDICATIONS).
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BGastrointestinal )
Constipation 23 13 21 12
Diarrhes 19 25 18 - 37
ia Y. — 45 ‘37
Rawience 19 13 U5 62.
Nausea 13 19 0 25
Nervous Sysmm/
Psychumc .
35 St 45 17
Respiratory
Upper raspiratory
nfection 21 18 34 82

In the Scandinavian Simvastatin Survival Study (4S) (see
CUINICAL PHARMACOLOGY, Clinical Studies) involving 4444
patients treated with 20-40 mg/day of ZOCOR (n=2221) or pla-
cebo (n=2223), the safety and tolerability profiles were com-
parabie between groups over the median 5.4 years of the
study.

The following effects have been reported with drugs in this
class. Not all the effects listed below have necessarily been
associated with simvastatin therapy.

Skeletal: muscle cramps, myalgia, myopathy, rhabdomyoly-
sis, arthralgias.

Naurological: dysfunction of certain cranial nerves (including
alteration of taste, impairment of extra-ocular movement,
tacial paresis), tremor, dizziness, vertigo, memory loss, pares-
thesia, peripheral neuropathy, peripheral nerve palsy, psy-
chic disturbances, anxiety, insomnia, depression.
Hypersensitivity Reactions: An apparent hypersensitivity
syndrome has been reported rarely which has included one
or more of the following features: anaphylaxis, angioedema,
lupus erythematous-like syndrome, polymyalgia rheumatica,
vasculitis, purpura, thrombocytopenia, ieukopenia,
hemolytic anemia, positive ANA, ESR increase, eosinophilia,
arthritis, arthralgia, urticaria, asthenia, photosensitivity,
fever, chills, flushing, malaise, dyspnea, toxic epidermal
necrolysis, erythema muitiforme, including Stevens-
Johnson syndrome.

Gastrointestinal: pancreatitis,  hepatitis, including chronic
active hepatitis, cholestatic jaundice, fatty change in liver,
and, rarely, cirrhosis, fulminant hepatic necrosis, and
hepatoma; anorexia, vomiting.

Skin: alopecia, pruritus. A variety of skin changes (e.g., nod-
ules, discoloration, dryness of skin/mucous membranes,
changes to hair/nails) have been reported.

Reproductive: gynecomastia, loss of libido, erectile dysfunc-
tion.

Eye: progression of cataracts (lens opacities), ophthalmopie-
gia.

Laboratory Abnormalities: elevated transaminases, alkaline
phosphatase, y-giutamyl transpeptidase, and bilirubin; thy-
roid function abnormalities.

Laboratory Tests

Marked persistent increases of serum transaminases have
been noted {see WARNINGS, Liver Dysfunction). About 5% of
patients had elevations of creatine phosphokinase (CPK) lev-
els of 3 or more times the normal value on one or more occa-
sions. This was attributable to the noncardiac fraction of CPK.
Muscle pain or dysfunction usually was not reported (see
WARNINGS, Skelata! Muscle).

Concomitant Therapy

In controlied clinical studies in which simvastatin was
administered concomitantly with cholestyramine, no
adverse reactions peculiar to this concomitant treatment
were observed. The adverse reactions that occurred were
limited to those reported previously with simvastatin or
cholestyramine. The combined use of simvastatin with
fibrates should generally be avoided (see WARNINGS, Skele-
tal Muscle).

OVERDOSAGE

Significant lethality was observed in mice after a single oral
dose of 9 g/m?. No evidence of lethality was observed in rats
or dogs treated with doses of 30 and 100 g/m?, respectively.
No specific diagnostic signs were observed in rodents. At
these doses the only signs seen in dogs were emesis and
mucoid stools.

BEST P0OSS:B

LULUR 1T CNOISIerol fals sigiincanity DoiOw Uic 1di yorcu
range.

in the Scandinavian Simvastatin Survival Study (4S5} isee
CLINICAL PHARMACOLOGY, Clinical Studies), patients with
coronary heart disease and hypercholesterolemia were
treated with a starting dose of 20 mg of ZOCOR given as a sin-
gle dose in the evening.

General Recommendations

In the elderly, maximum reductions in LDL cholesterol may
be achieved with daily doses of 20 mg of ZOCOR or less.

In patients taking immunosuppressive drugs concomi-
tantly with simvastatin (see WARNINGS, Skeletal Muscle),
therapy should begin with 5 mg of ZOCOR and shouid not
exceed 10 mg/day.

Concomitant Therapy

ZOCOR is effective alone or when used concomitantly with
bile-acid sequestrants. Use of ZOCOR with fibrate-type drugs
such as gemfibrozil or clofibrate should generally be avoided
(see WARNINGS, Skeletal Muscie).

Dosage.in Patients with Renal insufficiency

Because ZOCOR does not undergo significant renal excre-
tion, modification of dosage shoutd not be necessary in
patients with mild to moderate renal insufficiency. However,
caution should be exercised when ZOCOR is administered to
patients with severe renal insufficiency; such patients shouid
be started at 5 mg/day and be ciosely monitored (see CLINI-
CAL PHARMACOLOGY, Pharmacokinetics and WARNINGS,
Skeletal Muscle).

HOW SUPPLIED :

No. 3588 — Tablets ZOCOR 5 mg are buff, shield-shaped,
film-coated.tablets, coded MSD 726 on one side and ZOCOR
on the other. They are supplied as follows:

NDC 0006-0726-61 unit of use botties of 60

(6505-01-354-4549, 5 mg 60's)

NDC 0006-0726-54 unit of use bottles of 90

(6505-01-354-4548, 5 mg 90's)

NDC 0006-0726-28 unit dosa packages of 100.

No. 3589 — Tablets ZOCOR 10 mg are peach, shield-
shaped, film-coated tablets, coded MSD 735 on one side and
ZOCOR on the other. They are supplied as follows:

NDC 0006-0735-61 unit of use botties of 60

{6505-01-354-4545, 10 mg 60's)

NDC 0006-0735-54 unit of use botties of 90

{6505-01-354-4544, 10 mg 90's)

NDC 0006-0735-28 unit dose packages of 100

{6505-01-354-4543, 10 mg individually sealed 100's}

NDC 0006-0735-82 bottles of 1000

{6505-01-373-7290, 10 mg 1000's)

NDC 0006-0735-87 botties of 10,000

(6505-01-378-8058, 10 mg 10,000's).

No. 3590 — Tablets ZOCOR 20 mg are tan, shield-shaped,
film-coated tablets, coded MSD 740 on one side and ZOCOR
on the other. They are supplied as foliows:

NDC 0006-0740-61 unit of use botties of 60

(6505-01-354-4547, 20 mg 60's)

NDC 0006-0740-82 botties of 1000

NDC 0006-0740-87 botties of 10,000

(6505-01-378-8771, 20 mg 10,000°s).

No. 3591 — Tablets ZOCOR 40 mg are brick red, shield-
shaped, film-coated tablets, coded MSD 749 on one side and
ZOCOR on the other. They are supplied as follows:

NDC 0006-0749-61 unit of use bottles of 60

(6505-01-354-4546, 40 mg 60's).

Storage
Store between 5-30°C (41-86°F).

Dist
€ MERCK & €O, INC,, West Point, PA 19485, USA

Issued September 1996
Printed in USA



e SRE Tk

CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: 19766, S018

ADMINISTRATIVE DOCUMENTS/CORRESPONDENCE



et

L
S
rs

FORM FDA 3217g (11/85) PREVIOUS EDITION IS OBSOLETE

~ 'DEPARTMENT OF HEALTH & HUMAN SERVICES -
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- Food and Drug Administration
Rockville MD 20857

Date NOV | 8 19%

. NDA No. 19~766

MERCK RESEARCH LABORATORIES
P.0. Box 4, BLA-20
Sumneytown Pike

West Point, PA 19486

L 4
Attention:Robert E. Silverman, M.D., Ph.D., Director, Régulatory Affairs

Dear Sir/Madam:

We acknowledge receipt of your s;:ppiemental application for the following:
Name of Drug: ZOCOR (Simvastatin)

NDA Numb_er: 19-766

Supplement Number:g-.018

Date of Supplement: November 7, 1996

Date of Receipt:  Noyember 8, 1996
Unlessweﬁndme'appucaﬁonnotaocemaueforming,misapplwbnwiubeﬁledunaerSecﬁonsos(b)u)ofthe
Act on JAN-=T7 1907 in accordance with 21 CFR 314.10%(a).

All communications concemning this NDA should be addressed as follows:

Center for Drug Evaluation and Research
DivisionofMetabolicandEndoctineDmngducts . . :
Attention: Document Control Room

5600 Fishers Lane, HFD-510

Rockville, MD 20857

Sincerely yours, B '
/S/
Chiet, Project Mariagement Stafr—

Division-of Metabolic and Endocrine Drug Products -
-‘Office Drug Evaluation Il ’
Center for Drug Evaluation and Research

~

* U.S GPO: 1995-404-897/20718 . ’ i



wagrmzr ORIGINAL
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Somn_mn Sobel, MD - Director % f Research Laboratories
Division of Metabolism and Endocrine > 7{5 )
Drug Products HFD-510, Room 14B-04 e / S/ -

Office of Drug Evaluation I (CDER) ) o
Food and Drug Administration f
5600 Fishers Lane -
Rockville, Maryland 20857 W

Dear Dr. Sobel:

oy A
ﬁg)\S/ S

SPECIAL SUPPLEMENT - CHANGES BEING EFFECTE
NDA 19-766: ZOCOR™ (Simvastatin)

Pursuant to Section 505(b) of the Food Drug and Cosmetic Act and in accordance with 21 CFR
314.70 (c), we submit 2 supplement to NDA 19-766.

As indicated on the attached Form FDA 356h, the supplemental application provides for changes
in Item 4(c)(ii) of the approved New Drug Application for ZOCOR™.

The circular (#7825420) has been revised under WARNINGS, Skeletal Muscle to include new
information regarding the use of HMG-CoA reductase inhibitors and itraconazole without
concomitant cyclosporine as well as under PRECAUTIONS, Drug Interactions to suggest a
potential for interactions with drugs metabolized by the cytochrome P-450 enzyme system. The
PRECAUTIONS, Pediatric Use section has also been revised editorially to comply with the FDA
final rule on pediatric labeling. Also included are a number of editorial changes to CLINICAL
PHARMACOLOGY, Clinical Studies, INDICATIONS AND USAGE, Hypercholesterolemia,
and HOW SUPPLIED. The following are attached: _

(1) Copy of the Summary of Revisions P
(1) Copy of the draft Package Circular annotated for revisions qr
(1) Copy of References

(15) Mounted copies of printed Package Circular #7825420

P |
PESA.

The changes will become effective on or about December 1, 1996 and will apply to all packages
of ZOCOR™ distributed from the company's manufacturing facilities at West Point, PA.



Solomon Sobel, M.D.
NDA 19-766: ZOCOR™ (Simvastatin)
Page 2

As required by Section 306(k)(1) of the Generic Enforcement Act [21 U.S.C. 335a(k)(1)], we
hereby certify that, in connection with this application, Merck & Co., Inc. did not and will not
use in any capacity the services of any person debarred under subsections 306(a) or (b) of the
Act. ,

We consider the filing of this Supplemental New Drug Application to be a confidential matter,
and request the Food and Drug Administration not make its content, nor any future
communications in regard to it, public without first obtaining the written permission of Merck &
Co., Inc. ’

Questions concerning this supplemental application should be directed to Robert E. Silverman,
M.D., Ph.D. (610/397-2944) or, in my absence Bonnie J. Goldmann, M.D. (610/397-2383).

REVIEWS COMPLETED si ,
incerely yours,

CSO ACTION: ;L
CJerTer [Inay [CImemo %f

Robert E. Silverman, M.D., Ph.D.

CSO INITIALS DATE Director
Regulatory Affairs
Attachments
Circular # 7825420 '
Federal Express

Q/YARB/MUARKAMU/19-766SS



Labeling Review MY 14

NDA 19-766/S-018 Zocor™ (simvastatin)

Submission date: November 7, 1996
Review date: May 9, 1997

Reviewed by: Julie Rhee, Project Manager |

The package insert (circular 7825420) from 11/7/96 submission (for supplement 018) is compared
against the final printed labeling (circular 7825418) for the supplement 011. The S-011 was
approved 6/30/95 and the circular 7825418 was submitted 7/24/95.
I noted the following changes were made in the 11/7/96 submission (circular 7825420):
1. CLINICAL PHARMACOLOGY section, Clinical Studies subsection:

In the 7/24/95 submission, an initial MI was used without spelling it out first. In the

11/7/96 submission, the sponsor made a correction and spelled it out first and then used
abbreviation afterwards, i.e., myocardial infarction (MI).

This change is acceptable.

2. WARNINGS section, Skeletal Muscle subsection (detetion, addition):

- “Myopathy or rhabdomyolysis has occurred in transplant . . . antifungal therapy is
required.”

This supplement provides for this change.
3. PRECAUTIONS section:
a. Drug Interactions subsection (detetion, addition):
Antipyrine: ;Simvastatin had . . . of antipyrine

i However, since simvastatin
is metabolized . . . other drugs metabolized by the same isoform.”

This supplement provides for this change.
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NDA 19-766/S-018

b: - Pediatric Use subsection (deletton, addition):

The reference of “children and adolescents” have been replaced with *“pediatric
patients” in compliance with Pediatric Use subsection under 21 CFR 201.57(f)(9).

This supplement provides for this change.

4. HOW SUPPLIED section:

A hyphen between “brick” and “red” for Zocor 40 mg tablets are removed.

This is an editorial change and is acceptable.

Recommendation:

The changes this supplement provides for are approved by Dr. Orloff.

[S] oy

gti)ie Rhee '
roject Manager

S/ su4-93

David Orloff, M.D.
Medical Officer/Medical Team Leader

IR

William Berlin, Ph.D.
Chemist

cc:OrigNDA
HFD-510/DivFile )
HFD-510/Orloff/Berlin/Simoneau

Labeling Review

/S/

Enid Galliers
Chief, Project Management Staff

/3

Stepheh Moore, Ph.D.
Chemistry Team Leader

5[:3{77



